The factor of sexual dimorphism is dominant in the ontogenetic formation of various organs and systems, in particular the respiratory organs, whose morpho-functional indicators have significant sex differences. The aim of this work is to establish the sex characteristics of spirographic normative indices in practically healthy young men and young women within the juvenile ontogeny period. Spirographic examination of 109 young women of the ontogeny adolescence was performedpeople. Spirographic examination was performed according to the method of the American Association of Pulmonologists (1995) on the device Medgraphics Pulmonary Function System 1070 series. The analysis of the obtained results was carried out with the help of the licensing program "Statistica 5.5" using non-parametric methods of estimation of indicators. It is established that the indicators of vital capacity of lungs, forced vital capacity, forced capacity of lungs on inhalation, maximal voluntary ventilation, forced expiratory flow rate respectively of 25 % of forced vital capacity, maximum peak expiratory flow, inspiratory capacity, expiratory reserve volume and one-second forced exhalation volume in young men each calendar year and the general group is significantly higher compared to the corresponding years of ontogeny in young women. The only spirometric indicator that is significantly higher for young women than for young men is the Tiffno Index. The revealed sex differences in the magnitude of spirometric parameters can be explained by the significant somatometric differences between the male and female body. Based on the results obtained, we can conclude that the vast majority of spirometric parameters in young men in all calendar periods of adolescence have higher rates than in young women. The most significant gender differences in the majority of spirometric parameters were identified in 18-year-olds.
Introduction
The factor of sexual dimorphism is dominant in the ontogenetic formation of different organs and systems. In this area, there are studies related to the determination of the sex differences of cardiovascular and parenchymal organs [8, 16, 18] . There is no exception regarding the presence of signs of sexual dimorphism and respiratory organs, morphofunctional indicators of which have significant sex differences in different periods of ontogeny [11, 15] .
In addition, there has been an increasing number of epidemiological studies recently revealing gender differences in the prevalence and progression of respiratory diseases [5] . In particular, adolescence young men have an increased exacerbation and greater incidence of asthma than young women, and in adolescence and adulthood this tendency is more pronounced in women. In chronic obstructive pulmonary disease (COPD), a disease that has historically been considered a men's disease, the mortality rate among women is now higher than among men [19] . COPD in women differs from men in phenotype, symptomatology and comorbidities. Women are more likely to develop chronic bronchitis, have more severe shortness of breath and comorbidity about diseases of the nervous system, in particular depression [21] . Compared to men, COPD in women revealed less airway obstruction, but more serious impairment in gas transmission mechanisms. Parenchymal lesions in assessing lung diffusion capacity had a higher ratio of one-second forced expiratory volume (% of predicted) in women than in men [13] .
Gender differences in the prevalence and progression of cystic fibrosis have been established [22] . In women, this genetic disease has worse effects (leading to a reduction in life expectancy) than in men, especially in response to Pseudomonas aeruginosa respiratory infections. Women also become colonized by certain common agents of cystic fibrosis earlier than men [20] .
The rationale for such gender inequalities in respiratory diseases is only beginning to unfold, and further exploration of the mechanisms that will help develop treatment options for more effective individualized patient care. One of the ways of solving this problem is the study of spirometric parameters [6, 7, 12, 14] in practically healthy individuals of different sex of a separate ontogeny period in order to establish age and sex norms [1] .
The aim of this work is to establish the sex characteristics of spirographic normative indices in practically healthy young men and young women within the juvenile ontogeny period.
Materials and methods
The materials of the study were obtained from the data bank of the research center of National Pirogov Memorial Medical University, Vinnytsya. Spirographic examination of 109 young women of the ontogeny adolescence was performed, including: 17-year-olds -29; 18-year-olds -27; 19-year-olds -25; 20-year-olds -28 people and 124 young men, including: 17-year-olds -28; 18-year-olds -37; 19-year-olds -27; 20year-olds -32 people. Spirographic examination was performed according to the method of the American Association of Pulmonologists [2] on the device Medgraphics Pulmonary Function System 1070 series. The following spirographic parameters were investigated: FVC -forced vital capacity; SVC -vital lung capacity; FIVC -forced lung capacity for inhalation; MVV -maximal voluntary ventilation; FEF 25 %forced expiratory flow, respectively, of 25 % of the forced life capacity; FEF 50 % -forced expiratory flow of 50 % of forced life, respectively; FEF 75 % -forced expiratory flow, respectively, of 75 % of the forced life capacity; FEF 75-85 % -forced expiratory flow (75 % to 85 % exhaled expiratory vital capacity, respectively); FEF 25-75 % -average expiratory flow; FEF MAX -maximum peak expiratory flow; IC -inspiratory capacity; ERV -expiratory reserve volume; FIF 50 % -forced inspiratory flow, which is 50 % of the exhale from the forced life capacity; FEV1 -one-second forced expiratory volume; FEV1/FVC is the ratio of one-second forced expiratory volume to the forced vital capacity (Tiffno Index). The results obtained were analyzed using the Statistica 5.5 licensing program, using nonparametric methods of estimating indicators.
Results
We found that the vital capacity index in 17-year-old young men was significantly greater than in 17-year-old young women (p<0.001), in 18-year-old young men significantly higher than in 18-year-old young women (p<0.001), in 19year-old young men were significantly larger than 19-yearold young women (p<0.001) and 20-year-old young men were significantly larger than 20-year-old young women (p<0.001). The value of the vital capacity index is significantly higher in the general group of young men than in the general group of young women (p<0.001), which logically follows from the previous regularities ( Table 1 ). The rate of forced vital capacity in young men is significantly higher (in all cases p<0.001) than in young women. We found that the forced inspiratory flow in 17-year-old young men was significantly higher than in 17-year-old young women (p<0.01), in 18year-old young men significantly higher than in 18-year-old young women (p<0.001), in 19-year-old young men were significantly larger than 19-year-old young women (p<0.01) and in 20-year-old young men were significantly larger than 20-year-old young women (p<0.001). The magnitude of the forced inspiration flow was significantly higher in the general group of young men than in the general group of young women (p<0.001) (see Table 1 ).
It was found that the maximal voluntary ventilation rate in young men was significantly higher (in all cases p<0.001) than in young women in all ages during the adolescent ontogeny period and in the general comparison groups. The expiratory volume rate, which is 25 % of exhalation from the forced vital capacity, respectively, in 17-year-old and 18year-old young men was significantly higher than in 17-yearold and 18-year-old young women (in both cases, p<0.001), in 19-year and 20-year-old young men were significantly larger than young women of the corresponding calendar age (in both cases p<0.01) in the general group of young men than in the general group of young women (p<0.001). It was found that the expiratory volume rate, which is 50 % of exhalation from the forced vital capacity in 17-year-old young men was significantly higher than in 17-year-old young women (p<0.001), in 18-year-old young men significantly higher than in 18-year-old young women (p<0.001), in the general group of young men significantly higher than in the general group of young women (p<0.001). The expiratory volume rate, which is 75 % of exhalation from the forced vital capacity was significantly higher in the general group of young men than in the general group of young women (p<0.001) and in 17-year-old young men than in 17-year-old young women (p<0.01), in 18-year-old young men than in 18-year-old young women (p<0.001). We found that the expiratory volume rate, respectively, from 75 % to 85 % of exhaled expedited life capacity in 17-year-old young men is greater than in 17-year-old young women (p<0.01), in 18year-old young men is greater than in 18-year-old young women (p<0.05), in the general group of young men than in the general group of young women (p<0.01) (see Table 1 ).
The mean expiratory flow rate in 17-year-old young men was significantly higher than in 17-year-old young women (p<0.001) and in 18-year-old young men than in 18-year-old young women (p<0.001). We found that the value of this indicator is greater in the general group of young men than in the general group of young women (p<0.001). Indicators of maximum peak expiratory flow and inspiratory capacity in young men of the general group and each calendar year were significantly higher compared to the corresponding years of ontogeny in young women (in all cases, p<0.001) (see Table 1 ).
It was found that the residual expiratory volume rate in 17-year-old young men was significantly higher than in 17year-old young women (p<0.001), in 18-year-old young men significantly higher than in 18-year-old young women (p<0.001), in 19-year-old young men were significantly larger than 19-year-old young women (p<0.01) and 20-year-old young men were significantly larger than 20-year-old young women (p<0.01). The value of the residual expiratory volume was significantly higher in the general group of young men than in the general group of young women (p<0.001), which is quite clear when considering the previous patterns.
The forced expiratory volume rate, which is 50 % of exhalation from the forced vital capacity of only 18-year-old young men is significantly greater than in 18-year-old adolescent young women of ontogeny period (p<0.05), in the general group of young men the value of this indicator is greater than in the general group of young women (p<0.001).
It was found that the one-second forced expiratory volume of young men in all comparison groups (p<0.001) was significantly higher than that of young women.
We found that in the general group of young women the value of the Tiffno index was significantly higher than in the general group of young men (p<0.01) and in 20-year-old young women greater than in 20-year-old young men (p<0.05) (see Table 1 ).
Discussion
In most scientific studies, there are significant differences in spirometric parameters between male and female [3, 4, 10] . Analyzing the sex characteristics of spirometry indices within the adolescent ontogeny period, we find that in all cases they are of greater importance in male than female, except for the Tiffno index. We found that the index of vital capacity of lungs in young men each calendar year [15] found that the rates of vital capacity of the lungs were higher in young men compared to young women in all age groups, and it was found that with age within the adolescent ontogeny, this indicator increases more rapidly in representatives male. This pattern is confirmed by the results obtained in our study, within the adolescent ontogeny period.
The most significant gender differences in the magnitude of the forced vital capacity index were established at the age of 18 (it is 42.57 % higher for young men than for young women); in 17-year-old young men this indicator is 37.71 % higher than in young women; in 19-year-olds -by 33.50 %; in 20-year-olds -by 34.88 %; in the general group of young men, compared with the general group of young women by 43.80 %. We found that the forced expiratory lung capacity of adolescents in each calendar year is significantly higher than the corresponding years of ontogeny in young women: in the 17 and 18 years, an increase is observed in the range of 34 %, in 19 years found the smallest gender difference (only 26.80 % this indicator is higher in young men), in 20 years -the highest (by 48.94 %). The maximum voluntary ventilation rate is significantly higher for young men than for young women in all ages, particularly for 17-year-old young men by 53.30 % higher than for 17-year-old young women, in 18. The expiratory volume rate, respectively, from 75% to 85% of exhaled expiratory life capacity in 17-year-old young men was significantly higher (39.82 %) than in 17-year-old young women, 18-year-old young men higher (33.31 %) than their peers young women. In the first half of the adolescent ontogenesis, the mean expiratory flow rate was significantly higher in males compared to females (by 39.82 % at 17, 33 .31 % at 18).
The maximum peak expiratory flow rate in 17-year-old young men is 53.95 % higher than in 17-year-old young women, in 18-year-old young men by 49.66 %, in 19-yearold young men by 32.70 % and in 20-year-olds young men are 25.17 % higher than in young women of the same age.
It was found that the rate of inspiratory capacity in young men is significantly higher than that of young women in all ages during adolescence (at 17 years by 26.73 %, at 18 -29.88 %, at 19 -35 .89 %, at 20 -41.26 %). The value of this indicator is higher in the general group of young men compared to the general group of young women (by 36.58 %), which confirms the age differences we have established when comparing individual groups of young men and young women. We found that the residual exhalation volume of 17year-old young men was greater than that of 17-year-old young women (by 53.95 %), that of 18-year-old young men was greater than that of 18-year-old young women (by 49.66 %), 19-year-old young men -than 19-year-old young women (32.70 %), 20-year-old young men -less than 20-year-old young women (25.17 %). Thus, we found that this spirometric indicator in young men each calendar year is significantly higher than in young women, and, the most significant manifestations of sexual dimorphism are observed in the first years of adolescent ontogeny. The rate of forced inspiratory flow, which is 50 % of exhalation from the forced life capacity only in 18-year-old young men is significantly higher (by 23.63 %) than in 18-year-old young women. In the general group of young men the value of this indicator is much higher (by 25.48 %) than in the general group of young women.
It is established that the indicator of one-second forced exhalation volume in young men of every calendar year is significantly higher compared to the corresponding years of ontogeny in young women (in 17 years by 37.77 %, in 18 -43.50 %, in 19 -26 .57 %, in 20 -32.92 %). The one-second expiratory volume is accordingly 40.42 % higher in the general young men group than in the young women group, which clearly follows from the previous patterns.
The only spirometric indicator that is significantly higher for young women than for young men is the Tiffno Index. This figure is significantly higher in 20-year-old young women than in 20-year-old young men, and in the general group of young women, the Tiffno index is significantly greater than in the general group of young men.
The sex differences we found in the magnitude of spirometric parameters can be explained by the significant somatometric differences between the male and female body. Indeed, it is the complex of anthropometric and somatotypological features that determines the features of morpho-functional indicators [23] . Recent scientific studies reveal the relationship between individual indicators of the external structure of the body and those of external respiration [22] . Relationships of fat mass with indicators of pulmonary function for both age and sex were detected. On the other hand, total non-fat mass showed a positive association with indicators of pulmonary function [17] . Studies have been conducted regarding the association of fat mass index and the degree of obesity with pulmonary function in individuals aged 18 to 22 years. In the studies of Holguera R. M. and others [9, 10] found that in men the muscular mass of the lower extremities is most closely related to spirometric parameters, in women the muscular mass of the trunk has the highest correlations. The linear dependence of spirometry on body length and body weight in adolescence has been established in studies by Asif M. et al. [3] . Thus, the total body size and size of body fat, the morpho-functional state of the muscles of the trunk and lower extremity, which have the most pronounced sex differences, are related to indicators of external respiration.
Conclusions
1. It has been found that spirometric indices within the juvenile ontogeny period are significantly higher in males (p<0.05-0.001) than in females, except for the Tiffno index, which is higher for young women in the general group (p<0.01) and 20 years (p<0.05).
2. The most significant sex differences in the majority of spirometric parameters (forced vital capacity, maximal voluntary ventilation, forced expiratory volume, expiratory flows, expiratory residual volume, one-second forced expiratory volume) were determined at 18 years of age. ПОЛОВЫЕ ОСОБЕННОСТИ СПИРОМЕТРИЧЕСКИХ ПОКАЗАТЕЛЕЙ В ЮНОШЕСКОМ ПЕРИОДЕ ОНТОГЕНЕЗА Кириченко Ю. В., Сарафинюк Л. А., Сарафинюк П. В., Романенко А. И., Лисчишин Г. В. Фактор полового диморфизма имеет доминантное значение в онтогенетическом формировании различных органов и систем, в том числе органов дыхания, морфо-функциональные показатели которых имеют значительные половые различия. Цель работы -установить половые особенности нормативных показателей спирографии у практически здоровых юношей и девушек в пределах юношеского периода онтогенеза. Проведено спирографическое обследование 109 девушек юношеского периода онтогенеза, из них: 17-летних -29; 18-летних -27; 19-летних -25; 20-летних -28 человек и 124 ребят юношеского возраста среди которых: 17-летних -28; 18-летних -37; 19-летних -27; 20-летних -32 человека. Спирографическое исследования проводили по методике Американской ассоциации пульмонологов (1995) на аппарате Medgraphics Pulmonary Function System 1070 series. Анализ полученных результатов проведен с помощью лицензионной программы "Statistica 5.5" с использованием непараметрических методов оценки показателей. Установлено, что показатели жизненной емкости легких, форсированной жизненной емкости, форсированной емкости легких на вдохе, максимальной произвольной вентиляции, объемной скорости выдоха соответственно в 25% от форсированной жизненной емкости, максимального пикового потока выдоха, емкости вдоха, остаточного объема выдоха и односекундного объема форсированного выдоха у юношей каждого календарного года и общей группы достоверно больше по сравнению с соответствующими годами онтогенеза у девушек. Единственным спирометрическим показателем, который у девушек достоверно больше, чем у юношей, является индекс Тиффно. Выявленные половые различия в величине спирометрических показателей можно объяснить значительными соматометрическими различиями мужского и женского тела. На основе полученных результатов можно сделать вывод, что подавляющее большинство спирометрических показателей у юношей во все календарные периоды юношеского возраста имеет большие значения, чем у девушек. Существенные половые различия в величине большинства спирометрических показателей определены у 18-летних лиц. Ключевые слова: спирометрия, спирометрические показатели, юноши, девушки, половой диморфизм.
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